Carboxypeptidase D is up-regulated in raw 264.7 macrophages and stimulates nitric oxide synthesis by cells in arginine-free medium.
Membrane-bound carboxypeptidase D (CPD) is a B-type carboxypeptidase that specifically cleaves C-terminal Arg or Lys from peptides and proteins. RAW 264.7 cells contained significant membrane-bound CPD activity as shown by activity assays and immunoprecipitation. To determine whether CPD can increase nitric oxide (NO) synthesis by releasing precursor Arg, cells were activated in Arg-free medium with 50 U/ml interferon-gamma (IFN-gamma) and 0.1 microg/ml lipopolysaccharide (LPS) to up-regulate inducible NO synthase. Addition of the specific carboxypeptidase substrate, 200 microM furylacryloyl-Ala-Arg, stimulated NO production by 6-fold and this effect was blocked 83% by a specific inhibitor, DL-2-mercaptomethyl-3-guanidinoethylthiopropanoic acid (MGTA). MGTA did not inhibit NO synthesis stimulated by added free Arg. Lys, an inhibitor of Arg transport, also blocked the effect of the carboxypeptidase substrate. In cells stimulated with IFN-gamma and LPS in Arg-free medium, CPD activity increased 2- to 3-fold between 8 and 16 h after treatment, but did not change in cells stimulated in medium containing 0.4 mM Arg. The NO synthase inhibitor N-monomethyl-L-arginine blocked the inhibitory Arg effect and the NO donor S-nitroso-acetylpenicillamine mimicked it, indicating that high levels of NO block the up-regulation of CPD. Immunohistochemical staining and Western analysis revealed an increase in CPD protein, and Northern analysis showed increased CPD mRNA upon stimulation of cells in Arg-free medium. CPD was localized both on the plasma membrane and in the Golgi. These data suggest that CPD expression is enhanced during inflammatory processes and may stimulate NO production by cleaving Arg from peptide substrates.